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Sze Peng Chu* & Benjamin C. Stone* : Morphological 
studies in Pandanaceae Y. 

A further survey of foliar anatomy 
in the genus Pandanus (2)** 

S. P. 3" ~ • B. C . At-v*: V. 

Any (2)** 


Sect. Jeanneretia (Gaud.) B. C. Stone 


P. dementis Merrill. (Figs. 24-25) 
Costal-intercostal differentiation distinct. 



Figs. 24-29. 24-25: Pandanus dementis (24: T. S. of 
stomate; 25: epidermal surface with stomate and 
papillae). 26-27: P. ambongensis (26: T. S. of 

stomate and papillae; 27: epidermal surface with 
stomate and papillae). 28-29: P. myriocarpus 
(28: T. S. of stomate; 29: epidermal surface with 
stomate). 


Epidermal cells papillose only- 
in intercostal regions, with 1- 
3 papillae per cell, the papillae 
slightly lobed. Stomata : Class- 
4, but somewhat transitional 
to Class 5. Hypodermis: 3- 
layered on both surfaces. 
Rhomboidal crystals very 
abundant, in rows of 2-17 in 
outer hypodermal layers, also- 
around VB’s, in mesophyll, 
and associated with fibrous- 
strands in mesophyll. No- 
palisade. Raphides present. 

Comments: Kam (1969,. 
1971) described leaf anatomy 
of P. polycephalus Lam., the- 
type species of this section. P. 
dementis corresponds in most 
respects. Both species have- 
the zoned abaxial epidermis*, 


* School of Biological Sciences, University of Malaya, Kuala Lumpur, Malaya. 
** Continued from J. J. B. 48: 55-64, 1973. 
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papillosity in some epidermal cells, and elaborate stomata confined to inter¬ 
costal regions. Both species also show the striking abundance of rhomboidal 
crystals. This is a strong confirmation of consectional affinity. 


Sect. Heterostigma (Gaud.) B. C. Stone 


P. ambongensis Martelli. (Figs. 26-27) 

Costal-intercostal differentiation present. Epidermal cells, papillose, 
slightly lobed. Papillae 1-5 per cell. Stomata : Class 4, or transitional to 
Class 5. Hypodermis: 3-layered abaxially, 2-layered adaxially. Rhomboidal 
crystals few, in lower hypodermal layers, around and in VB’s, and a few 
associated with fibrous strands. Mesophyll thinly palisade with fibres. 


Mesophyll cells with wavy 
walls. 

P. myriocarpus Baker. 
(Figs. 28-29) 

Costal-intercostal differen¬ 
tiation present. Epidermal 
cells mostly non-papillose but 
one or two in proximity of 
stomata with papillae. 
Stomata : Class 3, transitional 
to Class 4. Hypodermis: 3- 
layered abaxially, 4-layered 
adaxially. Rhomboidal crystals 
absent in hypodermis, a few 
present around VB’s, numer¬ 
ous in mesophyll, some asso¬ 
ciated with fibrous strands. 
Mesophyll non-palisade, fibres 
in groups of 2-6. Mesophyll 
cells with wavy walls. 
Raphides none. 

Comments: These two 

species are very similar. The 
elaborate stomata, mesophyll 



Figs. 30-36. 30-31: Pandanus eydouxia (30: T. S. of 
stomate and dendritic papillae; 31: epidermal 
surface). 32-33: P. fragrans (32: T. S. of 
stomate; 33: epidermal surface and stomate). 34- 
36: P. kaida (34: T.S. of stomate; 35: epidermal 
surface with stomate: 36: partial T. S. of leaf 
adaxial epidermis and associated tissues). 
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cells with wavy walls, and distinct epidermal zonation, are good identifying 
features. 

Sect. Eydouxia St. John 
P. eydouxia Balf. f. in Baker. (Figs. 30-31) 

Costal-intercostal differentiation distinct. Costal epidermal cells with 
wavy anticlinal walls and non-papillose. Intercostal epidermal cells papillose 
and with straight walls. Papillae dendritic, overarching stomata. Stomata: 
Class 5. Hypodermis 4-layered ab- and 6-layered adaxially. Rhomboidal 
crystals few, singly occurring in hypodermal layers, around and in VB’s 
and in mesophyll. Palisade with fibres. Raphides none. 

Comments: This species, the sole representative of its section, seems 
to be related to Sect. Pandanus. In anatomical characters there are re¬ 
semblances to P. kirkii. How¬ 
ever, the characteristic sinu¬ 
ous anticlinal walls in P. 
eydouxia, the elaborate 
stomata, and the multiseriate 
hypodermis confirm its con¬ 
siderable distinctness. 

Sect. Pandanus s. s. 

P. fragrans Gaudich. 
(Figs. 32-33) 

Costal-intercostal differ¬ 
entiation vague. Epidermal 
cells non-papillose. Stomata: 
Class 1. Hypodermis: 3- 

layered ab- and adaxially, 
interrupted by substomatal 

Figs. 37-42. 37-38: Pandanus kirkii (37: T.S. of chambers. Rhomboidal crys- 
stomate: 38: epidermal surface with stomate, tals very few, occurring 
showing papillae). 39-40: P. boiversae (39: T.S. 

of stomate; 40: epidermal surface with stomate singly or in pairs in abaxial 

and papillae). 41-42: P. gibbsianus (41: T.S. of outer hypodermal layer, absent 
stomate, not long dendritic papillae; 42: epidermal 

surface with stomate and papillae). i n adaxial hypodermis, also 
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present all around edge of VB’s and in VB’s, and in mesophyll but not in 
palisade layers. Mesophyll with distinct palisade layers, with fibrous strands 
ad- and abaxially. Raphides present. 

P. kaida Kurz. (Figs. 34-35) 

Costal-intercostal differentiation indistinct. Epidermal cells non-papillose.. 
Stomata: Class 2. Hypodermis: 2-layered ab- and adaxially, interrupted by 
substomatal chambers. Rhomboidal crystals very few in abaxial outer 
hypodermal layer, around and in VB’s and in palisade layers. Mesophyll 
with palisade, with fibrous strands in both ab- and adaxial layers. Raphides- 
in mesophyll and palisade. 

P. kirkii Rendle. (Figs. 37-38) 

Costal-intercostal differentiation present. Epidermal cells papillose in 
intercostal zone only, papillae simple. Stomata : Class 4. Hypodermis : 2- 
layered abaxially and 3-layered adaxially. Rhomboidal crystals very few, 
occurring singly and in pairs in abaxial outer hypodermal layer, absent in 
adaxial hypodermis, a few around YB’s, some associated with fibrous strands, 
in mesophyll. Palisade layers distinct, fibres in groups of 1-8. Raphides 
present. 

Comments : P. kaida, once associated with Sect. Hombronia, appears to 
pertain to Sect. Pandanus. It resembles P. fragrans in having unspecialized, 
stomata, non-papillose epidermal cells, and absence of rhomboidal crystals. 
P. kirkii is somewhat set apart by its elaborate stomata and clear zonal, 
differentiation. 


Sect. Excavata B. C. Stone 
P. bowersae St. John. (Figs. 39-40) 

Epidermis not zoned. Epidermal cells all papillose, papillae simple and 
spiniform, 1-2 per cell. Stomata : Class 4. Hypodermis : 3-layered abaxially,, 
4-layered adaxially. Hypodermal cell about 2-6 times longer than epidermal 
cell. Rhomboidal crystals in transverse rows of 1-3 in outer hypodermal 
layers in VB’s, palisade, and mesophyll. Fibres in groups of 2-3 or singly, 
in both palisade layers. Raphides abundant in mesophyll and at edge of 
both palisade layers. 
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Sect. Acrostigma Kurz 
P. gibbsianus Martelli. (Figs. 41-42) 

Costal-intercostal differentiation absent. Epidermis of long and short 
cells (surface view), the shorter cells papillose, the longer cells not so. 
:Short papillose cells in ' chains ’ forming network around stomata. Papillae 
dendritic, 1-2 per cell, overarching stomata. Stomata: Class 5. Hypodermis 
4-layered ad- and abaxially, walls pitted. Rhomboidal crystals few in outer 
liypodermal layers, abundant round edges of mesophyll and also in YB’s. 
Mesophyll non-palisade; with conspicuous strands of fibres just below hypo- 
dermal layers, strands of 2-16 fibres, or more. Adaxial mesophyll cells 
with wavy anticlinal walls ; abaxial cells lobed. Raphides few, in adaxial 

mesophyll. 

P. pectinatus Martelli. 
(Figs. 43-45) 

Costal-intercostal differ¬ 
entiation distinct. Epidermal 
cells papillose in intercostal 
regions, papillae simple, 1 per 
cell. Stomata : Class 4. Hypo¬ 
dermis : 2-layered on both 
surfaces. Rhomboidal crystals 
few, in outer hypodermis 
layers, around YB’s and near 
fibrous strands. Mesophyll 
non-palisade. Between VB’s 
and in chlorenchyma occur 
distinct subcylindric strands 
of 16-50 fibres. 

P. danckelmannianus K. 
Schumann. (Figs. 46-47) 

Epidermis not zoned. 
Some epidermal cells papillose 

"Figs. 43-45. Pandanus pectinatus (43: T. S. of sto- with 1-2 papillae per cell 
mate; 44: epidermal surface with stomate and 

papillae; 45: T.S. of leaf showing both surfaces). papillae dendritic, forming 
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high overarching group around 
stomata. Stomata: Class 5. 

Hypodermis : 3-layered on both 
surfaces. Rhomboidal crystals 
few in palisade layers, around 
and in VB’s and in mesophyll. 

Mesophyll palisade with 
adaxial layer 3 times the 
depth of abaxial layers. 

Copious amount of raphide 
sacs in both palisade layers, 
also in innermost hypodermal 
layers. Fibres in groups of 
2-3 in palisade. 

Comments: The large 

fibrous strands of P. pectinatus 
are very notable. In P. 
danckelmannianus the very 
numerous raphide sacs are 
particularly noticeable. The 
papillosity of P. gibbsianus is 
very marked. Thus these 

species stand apart. It is appropriate that they are thus relegated to 
different subsections of Sect. Acrostigma. P. pectinatus in Subsect. 
Papilionati, P. danckelmannianus in Subsect. Dimissistyli, and P. gibbsianus 
in Subsect. Scabridi. 



Figs. 46-50. 46-47: Pandanus danckelmannianus (46: 
T.S. of stomate and dendritic papillae; 47: 
epidermal surface with stomate and papillae). 
48-50: P. platystigma (48: T. S. of stomate with 
long dendritic papillae; 49: epidermal surface; 
50: T. S. showing part of adaxial epidermis,. 
hypodermis, some unlignified fibres and chlo- 
renchyma). 


Sect. Pseudacrostigma B. C. Stone 
P. platystigma Martelli. (Figs. 48-50) 

Costal-intercostal differentiation distinct. Costal regions with cells 
having sinuous anticlinal walls and non-papillose. Intercostal cells are 
papillose. Papillae dendritic, 1-2 per cell, forming tall columnar “ stockade ” 
surrounding and overarching stomata. Stomata: Class 5. Hypodermis : 2- 
layered on both surface. Rhomboidal crystals very few in hypodermis and 
mesophyll, absent around YB’s. Mesophyll palisade with many fibre strands. 
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each of 1-6 fibres. 

Comments: The sinuous anticlinal walls and elaborate stomata are 
striking features of this species, hence of this section. P. eydouxia shows 
similar characters but is distinguished by having rhomboidal crystals around 
and in the VB’s and a much more multiseriate hypodermis. 

Conclusions 

(1) Lack of unlignified fibres and abundance of raphides reaffirm the- 
status of P. daiickelmannianus in Subsect. Dimissistyli. 

(2) Abundance of fibres and lack of raphides confirm distinct subsectional, 
status of P. gibbsianus (Subsect. Scabridi). 

(3) P. matthewsii shows close anatomical similarity to P. pentodon; both, 
are in Sect. Asterostigma. 

(4) P. fragrans (Pandanus) is anatomically different from both P. kaida 
(Pandanus) and P. kirkii (Pandanus). 

(5) P. ambongensis and P. myriocarpus (Sect. Heterostigma) are very 
similar anatomically. 

(6) Distinctness of Subsect. Multispina within Sect. Rykia is demonstrated 1 
at the anatomical level by study of P. multifurcatus. 

( 7) Pitted walls of hypodermal cells have been observed in P. clarkei and: 
P. gibbsianus. They are not closely related species. 

(8) Two types of rhomboidal crystals have been observed, one type with- 
smooth, plain faces (more common), another type with a striated face 
(seen in Sect. Maysops). 

(9) Unusual abundance of rhomboidal crystals is noticeable in a second 1 
species, P. dementis, in Sect. Jeanneretia. 

(10) Rhomboidal crystals are rare or even absent in Sect. Acrostigma. 

(11) Sect. Eydouxia (P. eydouxia ) in anatomical features resembles some 
spp. of Sect. Pandanus. 

(12) Outstandingly characteristic species are P. pectinatus, P. simplex, P. 
spinistigmaticus, P. dementis , and P. gibbsianus. 

(1.3) Occurrence of stomata within “ stockades ” of papillae is observed in. 
P. simplex. 

(14) Correlation of anatomical features with environmental factors continues, 
to be problematical or even impossible. 
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